REMARKS 

Reconsideration of this application, as amended, i< 
respectfully requested. 



ALLOWABLE SHR.TECT MATTER 

The Examiner's allowance of claims 1 and 4-13, and the 
Examiner's indication of the allowability of the subject matter 
of claims 2-3, 14-31 and 37-38 are respectfully acknowledged. 

Claims 1-31 and 37-38 have been amended to only to make 
minor grammatical improvements and/or to correct minor antecedent 
basis problems so as to put the claims in better form for 
allowance in a U.S. patent. All of the minor informalities 
pointed out by the Examiner have been corrected. 

Submitted herewith are copies of the original claims marked 
to show the changes made, and clean versions of the amended 
claims are set forth hereinabove. 

No new matter has been added, and no new issues with respect 
to patentability have been raised. Accordingly, it is 
respectfully requested that .the amendments to the claims be 
approved and entered, and it is respectfully submitted that the 
amended claims are in condition for immediate allowance. 

It is respectfully submitted, moreover, that the amendments 
to the claims are clearly clerical in nature and are not related 
to patentability and do not narrow the scope of the claims either 
literally or under the doctrine of equivalents. 
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THE SPECIFICATION 

The specification has been amended to some correct minor 
informalities of which the undersigned has become aware, 
including all of the informalities pointed out by the Examiner. 

Submitted herewith are marked copies of the changed pages to 
show the changes made, and full replacement paragraphs are set 
forth hereinabove. 

No new matter has been added, and it is respectfully 
requested that the amendments to the specification be approved 
and entered, and that the objection to the specification be 



withdrawn. 



*************** 



******* 



In view of the foregoing, entry of this Amendment, allowance 
of the claims and the passing of this application to issue are 
respectfully solicited. 

If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned for prompt action. 

Respectfully submitted, 



Douglas Holtz 
Reg. No. 33,902 

Frishauf, Holtz, Goodman & Chick, P C 

767 Third Avenue - 25th Floor 

New York, New York 10017-2023 

Tel. No. (212) 319-4900 

Fax No. (212) 319-5101 

DH : mbm 

encs . 
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COOLER FOR ELECTRONIC DEVICES 



FIELD OF THE INVENTION 

The present invention relates generally to cooling devices and, more particularly, to 
cooling devices for removing heat from electronic devices by a flow of gas, in particular, airflow, 
said flow being produced by a blower. 

BACKGROUND OF THE INVENTION 

During normal operation, most ^electronic devices generate significant amounts of heat. 
If this heat is not continuously removed, the electronic device may overheat, resulting in damage 
to the device and/or a reduction in operating performance. 

In order to avoid such problems caused by overheating, cooling devices are often used in 
conjunction with electronic devices. 

One such cooling device used in conjunction with electronic devices is a fen assisted heat 
sink. In such device, a heat sink is formed from a material, such as aluminum, which readily 
conducts heat. The heat sink is usually placed on top of, and in physical contact with, the 
electronic device. 

One method of increasing the cooling capacity of these heat sinks is by including a 
plurality of cooling fins that are physically connected to the heat sink. These fins serve to 
increase the surface area of the heat sink and, thus, maximize the transfer of heat from the heat 
sink to the ambient air. In this manner, the heat sink draws heat away from the electronic device 
and transfers the heat to the ambient air. 

In order to further enhance the cooling capacity of a heat sink device, an electrically 
powered blower (an axial fen may serve as the blower) is often mounted within or on top of the 
heat sink. In operation, the fen forces air to pass over the fins of the heat sink, thus, cooling the 
fins by enhancing the heat transfer from the fins into the ambient air. As the fins are cooled, heat 
can be drawn from the electronic device and into the heat sink at a fester rate. The fen typically 
draws air into the heat sink from the top of the heat sink, passes the air over the fins, and 
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exhausts the air from the heat sink in the vicinity of the bottom (side) of the heat sink. 
Accordingly, the exhaust air is hotter than the intake air. 

There are known devices of this type - see, for example, US patent Jfe 5867365 "CPU 
heat sink assembly" and US patent Jfe 5661638 "High performance spiral heat sink". 

The design of the device described in US patent Xs 5867365 comprises an axial fen that 
produces a flow passing by heat exchanging channels of the heat sink. The majority of inlets to 
heat exchanging channels are located just opposite the axial fen's impeller with a certain number 
of said channels being placed radially in relation to fen axle. 

US patent Xs 5661638 also involves the application of an axial fen. Specific embodiment 
of device claimed in said patent involves such placement of heat exchanging channels of the heat 
sink that they are located cenrrally-symmetrically about the fen axle. To increase the heat 
exchange area, the heat exchanging channels are made of spiral-like shape and bent backwards in 
the direction of blower rotation. In this case the fen is installed in a recess made in the heat sink 
body. 

In the above-mentioDed designs, the axial fen produces sufficient air pressure. However, 
due to the weak airflow in the area adjacent to the fen axle, the conditions for cooling the central 
part of the heat sink, located underneath the fen, are unfavorable. In this case uniform cooling of 
the heat sink and electronic device^rroampte^ processor, will not "take place. The energy of 
airflow outgoing from fen impeller, in the axial direction, is expended on deceleration and 
change in flow direction before entering to the heat exchanging channels. This decreased airflow 
velocity, passing by the heat exchanging channels doesn't allow good conditions for the heat 
exchange process. 

Centrifugal blowers are rarely used in cooling device designs for the purpose of 
producing airflow. 

Specifically, US patent Mb 5838066 "Miniaturized cooling fen type heat sink for 
semiconductor device" offers a design employing a centrifugal blower that is installed to the side 
of the heat sink. In one particular embodiment of this invention the cooling airflow passes by 
rectilinear heat exchanging channels of the heat sink. 

However, placement of the centrifugal blower to the side of the heat sink increases the 
device size. The location of the centrifugal blower leads to poor coordination between the 
airflow produced by the blower and the direction of the inlet channels of the heat sink. The loss 
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in airflow energy results in the reduction of airflow speed in the heat exchanging channels and in 
the decline of heat exchange efficiency. A portion of energy, of the airflow, is also expended in 
the form of friction against the casingenclosing the blower. 

An invention described in the patent of Japan Jfe 8-195456 entitled "Cooler for electronic 
apparatus". This device comprises a centrifugal fen enclosed in the casing and installed above 
the heat exchanging channels that are made divergent. Another heat sink surface is made so that 
the possibility of thermal contact with an electronic device is provided for. The inlet of the 
centrifugal fan faces the heat sink. The fan produces an airflow that passes by heat exchanging 
channels and then gets drawn into the inlet of the centrifugal fan. Since the centrifugal fan 
operates by drawing air in to the heat sink, there is an area in the central part of the heat sink that 
that receives poor airflow movement This can be seen in the published patent Therefore, 
cooling of the heat sink's central part, which is the hottest, is ineffectively performed and results 
in uneven cooling of the heat sink. To avoid uneven cooling of the heat sink, one has to raise the 
fan power in order to increase the airflow. In addition, the device is of considerable height 
because of the centrifugal fans placement above the heat sink, and the electric drives placement 
above the centrifugal fen. 

Increasing the size of the cooling device in a vertical direction (i.e. in a direction 
transverse to the orientation of the integrated circuit device) is often a problem because of the 
limited envelope available in many applications, such as in the computer case of a desktop 
computer and especially for portable electronic devices such us laptop computers. This is an 
even greater problem because, in most situations, a fairly substantial clearance area is required 
between the fan opening and the computer case to allow adequate airflow into or out of the fan. 

Thus, it would be generally desirable to provide an apparatus, which overcomes these 
problems associated with fen assisted heat sink devices. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a cooler that ensures- more 
uniform cooling of electronic devices by more effective cooling of the central part of the heat 
exchange element. 
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As describe above the electric drive 4 is a flat rotor type DC brushless motor. The motor 
gains a rotation torque attributed to an interaction between a magnetic field produced by many- 
poles magnetized rotor 16 and magnetic field produced by exciting coils 25 of the stator 17 so as 
to be rotated in one direction The stator coils 25 cores is connected with a controller 66, for 
example of type Fairchild NDS8858H. 

The rotor 16 of the electric drive 4 comprising two disks mounted on a shaft with poles 
distributed over the outer circumference and a cylindrical magnet located between the disks and 
magnetized in the axial direction, in a such manner that the poles of each disk are the Kke ones, 
and in regard to the poles of the other disk - the unlike ones, the stator being made of coils 
distributed over the circumference, while in accordance with the invention the rotor poles are 
formed by the teeth located over the outer circumference of both disks in planes perpendicular to 
the axis of the device, and the poles of the stator coils are arranged in a such way as to allow for 
their end-face interaction with the rotor poles. 

The rotor poles are formed by the teeth located over the outer circumference of both 
disks, which function as magnetic circuits. This losures'streamlined manufacturing of the rotor 
and 4ts~ structural strength. Owing to the fact that the rotor poles are located over the outer 
circumference of both disks in planes perpendicular to the axis of the device, and the poles of the 
stator are arranged in a such way as to allow for their end-face interaction with the rotor poles, 
there arises an opportunity to make the radial size of the device smaller. 

As a particular example, the stator poles may be located in the space between the above- 
mentioned rotor poles outfitted on both disks. This will make it possible to raise the power of the 
drive, as the magnetic field in the space between the rotor poles will have the highest intensity. 

The rotor disks, one or both of them, may be made as flat disks with teeth- poles over 
the outer circumference, and in this case the rotor poles will be in the same plane with the 
respective disk, or they may have a plate-like shape. This permits one to obtain the device of the 
optimum size in dependence of the magnet used, stator, rotor, the required power, and the size of 
the equipment where the electric drive is supposed to be installed. 

Independence of the stator design the rotor poles of one disk may be located in the axial 
direction both opposite the rotor poles of the other disk, or between them. Taking in view the fact 
that the operating principle of such devices is based on alternate switching of the stator coils 
distributed over the circumference, whose magnetic field interacts with the rotor poles, this latter 
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What is claimed is: 



1. A cooler for electronic devices comprising ^^r-P^ce 



(i) a heat exchange element having a firsthand a second surfaces; a blower with a 
radial type impeller, and an electric drive, wherein^ : c c fr i i€ ^ j J 

(ii) said heat exchange element eo exchanging means made/on the first 
surface of said heat exchange element while Its, second surface provides thermal contact with 
a heat-radiating means; 

(iii) said radial type impeller has/a shroud with a flat surface #em/one side, a hub and 
brackets and a central inlet between the shroud and the hub, said brackets connect tiie hub 
with the shroud^said radial type impeller )d positioned on the heat exchange element so that 
the heat exchanging means bang surrounded by the radial type impeller and a cooling gas 
flows to the radial type impeller from the central inlet through the heat exchanging means; 

(iV)said electnc dnve c omprising a magnetic rotor and a stator/ said magnetic rotor^" 
a substantially flat disk rotor comprising a central hole inside the substantially flat disk rotor 
and circumferential arrayed like poles,/said stator comprising circumferential arrayed coils v- 

^yokt 3 „ , . • ^ 

a xi s ot said coilc are parallel to titer axis of rotation, said coils /mounted around X the 

) <*kJ yJ^t <"*.'«■> " 

circumferential arrayed like polesj said magnetic rotor is placed on the shroud of the radial 
type impeller and connect with the shroud, the shaft of the electric drive is located inside the 

c? ^JS* radiaI tyPe impeUer ' md 1305 061,1131 hole of the flat disk rotor y£ substantially 
I with the central inlet 



2. A cooler for electronic devices as claimed in claim 1, wherein said substantially 
flat disk rotor further comprising at least two/magnetized rings having the central hole inside 
the rings and|circumferential arrayed like poles and being mounted perpendicularly to the 
axis of rotation, and said circumferential arrayed like poles of/one of the magnetized ring 5 
being magnetized in opposite polarity and e oincido to the circumferential arrayed like Doles 
of another/ magnetized ring in a projection at a plane normal to the axis of rotatMmsakf at 

< y e - / 

least two flat rings/installed with a gap between said flat rings in a place/where the magnetic 
jotpr mteracfwith the stator and-with a contactjfbetween said flat ring axialh/ beyond the gap, 
*jr said coils of said stator^ at least partially mounted at the gap between the circumferential 
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arrayed like poles pf^/one of the magnetized ring and the-fflee circumferential arrayecfopoles of 
th ifauu t hei - adjacont magnetized ring, 

3. A cooler for electronic devices as claimed in claim 2, further including a 
cylindrical magnet, said cylindrical magnet being magnetized in &e axial direction and 
placed coaxially to the shaft between said magnetized cfa^ 

4. A cooler for electronic devices as claimed in claim 1, wherein the heat 
exchanging means are pins and fins. 

5. A cooler for electronic devices as claimed in claim 1, wherein the heat-radiating 
means isrthe electronic device. 

6. A cooler for electronic devices as claimed in claim 1, wherein the heat-exchange 
element is made fr om a high heat-conducting material 

7. A cooler for electronic devices as claimed in claim 1, wherein the heat-radiating 
means-is* a heat-pipe. 

8. A cooler for electronic devices as claimed in claim 1, wherein the brackets 
axial blower blades. 

9. A cooler for electronic devices as claimed in claim 1, wherein one of the flat rings 
of the magnetic rotor is pbee/flush-mounted with the- flat surfece of one side of the shroud 
of the radial type impeller. ^ 

10. A cooler for electronic devices as claimed in claim /, wherein the flat rings are 
magnetized m^sudyvay that the poles of each fto rin^ are like poles, while in relation to 
the poles of another flat rin^they are unlike poles,Jthe magnetic rotor poles are made uplSy 
teeth on }Ke outer circumferences of said flat rings,^aid teeth coincide along ^direction of 
said rotation axis. 

11. A cooler for electronic devices as claimed in claim 1, wherein the radial type 
impeller is, a drum type impeller. 

12. A cooler for electronic devices as claimed in claim 1, wherein the radial tvoe 
impeller iska disk-type impellers/said disk type impeller comprismg-at least one disk. 

13. ^A cooler for electronic devices as claimed in claim 1, wherein the stator poles are 
placed in tji6 space between t^ said magnetic rotor poles made on both diok^f 

14. A cooler for electronic devices comprising: 
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(i) a heat exchange element having a first/and a second .surfaces, a blower with a 
radial type impeller and an electric drive, wherein/ ; 

(n) said heat exchange element /has heat exchanging means and heat exchanging 
channels made on the first surface of said heat exchange elemen^ while itesecond surface 
provides thermal contact with a heat-radiating means; 

(iii) said radial type impeller camming a shroud with a flat surface from one side, a 
hub, brackets, and a central inlet between the shroud and the hub, said brackets oe^ct*me 
hub with the shroud; 

(iv) said heat exchanging means being surrounded by the radial type impeller, said 
radial type impeller being surrounded by said heat exchanging channel^ and a cooling gas 
flows from the central inlet through the heat exchanging means, the radial type impeller and 
the heat exchanging channels miseries wqy; 

(v) said electric drive eornplrismja magnetic rotor and a stator/ said magnetic rotor 
comprising at least two magnetized^rings having a hole inside said rings and circumferential 
arrayed like poles and being mounted perpendicularly to thfe axis of rotation, and said 
circumferential arrayed like poles of/one of the magnetized ring 7 being magnetized in 
opposite polarity and eoinciJL lu the circumferential arrayed like poles of •aae^magnetized 

^ ring^ in a projection at a plane normal to the axis of rotation/said at* least two flat rings 
\ installed with a gap between said flat rings in a placev^vhere the magnetic rotor interact with 
the stator aHd- j with a contact /between said flat ring axially beyond the gap/ said stator 
eornpnsmg circumferential arrayed conV axis uf safc Ucails are parallel to the axis of rotation, 
_»dooils^t'l^ast partially mounted at the gap between the circumferential arrayed like poles 

°^/ < *° e tE f the magnetized ^ffjj^ ^ e ciramferential arrayed^poles of the u^i " 
«djaeenymagnetized ring|/one of the flat rings of said magnetic rotor is placed on the shroud 
of the radial type impeller, a shaft of the electric drive is located mside the hub of the radial 
type impefler, and the hole inside the rings $ substantially coincide/ with the central inlet. 

15. A cooleT^for de^nK f devices as claimed in claim 14, wherein the heat 
exchanging means are pins and/o ^finsT ^ 

16. A cooler for electronic devices as claimed in claim 14, wherein the heat 
exchanging channels are formed by rows of profiled elements 
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17. A cooler for electrpnic devices as claimed in claim 16, wherein said profiled 

ce~*ri*4. err U<^ff 0<r£ or . ^ 



elements comprising pins aadfor/fins. * 

H 

18. A cooler for electronic devices as claimed in claim 14, wherein the heat 
exchanging channels are njafle spiral-like and bent in the direction of blower rotation. 

19. A cooler for electronic devices as claimed in claim 14, wherein inlets of the heat 
exchanging channels are oriented in the, direction of propagation of an output of the cooling 
gas flow produced by the radial type impeller. 

20. A cooler for electronic devices as claimed in claim 14, wherein the heat 
exchanging channels aremado-of constant width. 

21. A cooler for electronic devices as claimed in claim 14, wherein the heat radiatine 
means i^an electronic device. 

22. A cooler for electronic devices as claimed in claim 14, wherein the heat 
exchanging means is mad e from a high heat-conducting material. 

c<) ^^cooler for electronic devices as claimed in claim 14, wherein the heat radiating, 
means a heat-pipe. 

24. A cooler for electronic devices as claimed in claim 14, wherein the brackets m^^* 
axial blower blades. 

25. A cooler for electronic devices as claimed in claim 14, wherein one of the flat 
rings of the magnetic rotor is pbee(fflush-mounted with u\ flat surface of one side of the 
shroud of the radial type impeller. 

26. A cooler for electronic devices as claimed in claim 14, wherein the flat rings are 
magnetized in a such way that the poles of each flat rings' are like poles, while in relation to 
the poles of another flat ring^ they are unlike pole^jthe magnetic rotor poles nrr mnd?up^ g 
teeth on the' outer circumferences of said flat rings. 

27. A cooler for electronic devices as claimed in claim 14, further including a 
cylindrical magnet, said cylindrical magnet being magnetized in the lixial direction and 
placed coaxially to the shaft between said magnetized disks. 

cl%£c°° 0ler f ° r electronic devices as claimed in claim 14, wherein the radial type 
impeller 1^ a drum type impeller. 

29- A cooler for electronic devices as claimed in claim 14, wherein the radial type 
impeller i^disk type impeller, baid disk type impeller comprisiag at least one disk. 
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30. A cooler for electronic devices as claimed in claim 14, wherein the stator in boing 
.made-Hre printed circuit board,ysaid printed circuit board covers the heat exchanging 
channels from the opposite side of ths^surface^ which provides thermal contact with the heat- 
radiating means. 

31. A cooler for electronic devices as claimed in claim 14, wherein the stator Doles 
are placed in tb^ space between the said magnetic rotor poles -fvfe cn both dkfcf 

^Z^An electric drive for cooler for electronic device comprising a stator, a magnetic 
rotor and a motor controller, wherein; said magnetic rotor comprising at least two magnetized 
rings having circumferential arrayed like poles and being mounted perpendicularly to the axis 
of rotation, and said circumferential arrayed like poles of one of the magnetized ring being 
magnetized in opposite polarity and coincide to the circumferential arrayed like poles of 
another magnetized ring in a projection at a plane normal to the axis of rotation said at least 
two flat rings installed with a gap between said flat rings in a place, where the magnetic rotor 
interact with the stator and with a contact between said flat ring axially beyond the gap, said 
rotor having a hole inside the two magnetized rings; said stator comprising circumferential 
arrayed coils, axis of said coils are parallel to the axis of rotation, said coils at least partially 
mounted at the gap between the circumferential arrayed like poles of one of the magnetized 
ring and the like circumferential arrayed poles of the another adjacent magnetized ring; one 
of the flat rings of said magnetic rotor is placed on an annular flat disk made from 
nonmagnetic material, said annular flat disk being connected by brackets with a shaft of the 
electric drive, and an area inside said annular flat disk is coincided with the hole. 

33. An electric drive for cooler for electronic devices as claimed in claim 32, wherein 
the brackets are made in the form of axial blower blades. 

3^C An electric drive for cooler for electronic devices as claimed in claim 32, wherein 
the flat rings are magnetized in a such way that the poles of each flat rings are like poles, 
while in relation to the poles of another flat rings they are unlike poles, the magnetic rotor 
potes are made up by teem on the outer circumferences of said flat rings. 

^ An electric drive for cooler for electronic devices as claimed in claim 32, further 
including a cylindrical magnet, said cylindrical magnet being magnetized in the axial 
direction and placed coaxially to the shaft between said magnetized disks. 
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S^An electric drive for cooler for electronic devices as claimed in claim 32, wherein 
the stafor being made like printed circuit board. 

37. A cooler for electronic devices comprising^ at least two heat exchange elements, 
each of said heat exchange elements h^ a first "and t second li^es-, a blower with a radial 
type impeUer, A and an electric drive, wherein? said heat exchange elemen^^oafflrisine heat 
exchanging means *ade on the first surfece ofisaid heat exchange element 5 while ite second 
sur&ce /P rovides thermal contact with^neat-radiating means^said radial type impeller ial ? ' " 
two shrouds, each of said shrouds-has a flat surfece one side, a hub and a central inlet 
between the shroud and the hub/ A said radial type impeller is positioned on the heat exchange 
element so that a cooling gas flows from the central inlet through the radial type impeller and 
the heat exchanging means in V series ^way^aM electric drive ^offlpriang- a magnetic rotor 
and a stator/ said jy*ic rotor^a J substantially flat disk rotor comprising circumferential 
arrayed Kke poles^d stator comprising circumferential arrayed ™ V^mpf criffcoilc are 
parallelto the axis of rotation, said coilsfmoUnted around )tf the circumferential arrayed like 
pole^said magnetic rotor is placed on the shrouds of the radial type impeller and connect 
with the shrouds, the shaft of the electric drive is located inside the hub of the radial type 
substantiaIi y flat disk rotor furmer^ompriHBg^at least two/magnetized rings 
^circumferential arrayed like poles and being mountedjjerpendicularly to the axis of rotation, 
-and said circumferential arrayed Kke poles ofione ofthe magnetized ring* being magnetized in 

. . . CovnoA^ U)^'. ' fl Second Ot*„ o$ ^wt 

opposite polarity and-comwde-te the circumferential arrayed like poles of*aothe^magnetized 
Q nr^ in a projection at a plane normal to the axis of rotatioiy^d^ teast two flat rings 

4 installed with a gap between said Airings in a placey where the magnetic rotor interactwith 
the stator M^with a contact)5etween said flat ring axially beyond the ga^jsaid coils of said 
stator/at least partially mounted at the gap between the circumferential arrayed like poles of 

/, one of the magnetized ring b and the-fike circumferential a^yec^oles of the^oAer adfccnT 
magnetized ™gSnd wherein said heat radiating means\at kast one heat pipe aaftsaiffcai 
leastTrae-taaa-pqje is in^ contact with two second surfaces of said at least two heat exchange 
elements. 

38. A cooler for electronic devices comprising: 
(>)a heat exchange element having a firs^and a'lecond surfaces, a blower with a radial 
type impeller, a heat radiating means and an electric drive, wherein;'' said heat exchange 
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element-heat exchanging mean^a^on the first surface of said heat exchange element/; 
A said radml type impeUer-ee^rising at least two shroud? each of said at least two shroud^* v v "3 
a flat surfece *£m one side, work elements-tei another side, a hub, (brretets^. and a 
central inlet between the work elements and the hub, said shrouds^nfiected with Ae" hub/ ; ^d 
said radial type impeller -feeing surrounded by said heat exchanging means and a cooling gas 
flows from the central inlet through tiie retype impeller and the heat exchanging means 
in ji series wajq^ electric drive-^B^^ 5 a magnetic rotor and a stator/'said magnetic 
rotor comprising at least two magnetizedyrings having circumferential arrayed like poles and 
being mounted^erpendicularry to-the axis of rotation, arfd said circumferential arrayed like 
poles of A one of the magnetic ring^ being magnetized ^opposite polarity to the 
circumferential arrayed like poles of -m^l^^°r^L a projection at a plane 
normal to the axis of rotatiorCjSai^at least two flat rings^talled with a gap between said flat 
rings in a place/ where the magnetic rotoHnteracf wim the stator anlu&h a contac^tween 

** WP| > "^ 8WOT compris^ circumferential arrayed coils/ 
-^f^efe-are parallel to the axis of rotation, said coils|ueit partially mounted at the 
gap between the circumferential arrayed like poles 'the magnetized ring^and the*ke 

circumferential arrayed^s of^^^^ rin#/^^ $ 1 flat 

rings of said magnetic rotor is placed on the flat surfece of tfcSv&yene of the at least two 
shroud of the radial type impeller and connect* with thern,^ shaft of the electric drive is 
located inside Je hub of the radial type impeller, and wherein said stator is located on a flat 
plate^rJ^ate connects with the heat exchanging means, and the heat-radiating means 
is located between the heat exchanging means. 
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